Colorectal cancer (CRC) is one of the most frequent type of cancers, and also one of the most frequent causes of death among cancer patients worldwide. Approximately 25% of newly diagnosed patients with CRC have already developed metastases, and 50% of all CRC patients will develop metastases over time as the disease progresses. Active oncological treatment of patients having metastatic CRC nowadays includes fluoropyrimidines in combination with irinotecan and/or oxaliplatin ± monoclonal antibodies (mAbs). Development and introduction of monoclonal antibodies targeting the vascular endothelial growth factor (VEGF; bevacizumab) and the epidermal growth factor receptor (EGFR; cetuximab, panitumumab) in treatment algorithms for patients with wild-type K/N-RAS have significantly improved median overall survival (OS) of patients with metastatic colorectal cancer.
INTRODUCTION
Colorectal cancer (CRC) is one of the most frequent types of cancers and also one of the most frequent causes of death among cancer patients worldwide (1) . In 2012 there were 1.4 million new cases worldwide with 649 000 deaths. In Europe there were 447 000 new cases with 215 000 deaths. According to the Cancer Registry data of the Croatian Institute for Public Health, colorectal cancer is the second most common cancer in the Croatian population. In men and women alike it ranks second after, respectively, lung cancer and breast cancer. The mortality rate in Croatia is also very high [1] [2] [3] .
Clinical experience supported by various patohistological and molecular biology data indicates that CRC is a heterogeneous disease, which can be seen from patients' heterogeneous responses to oncological treatment modalities and their outcomes [4] .
The main cause for their malignant transformation is progressive stepwise accumulation of genetic and epigenetic changes in normal colon epithelial cells. Molecular changes associated with cancer cell progression are primarily attributable to genomic instability, which enables the accumulation of somatic aberrations, and can act through three major pathways: microsatellite instability (MSI), chromosomal instability (CIN) and CpG island methylator phenotype (CIMP) [5] [6] . These changes may occur either individually or in combination and result in the growth of tumors with different clinical and pathological features.
The novel approach to treatment decisions should be patient personalized, i.e. it should be tailored to patient clinical (age, performance status, comorbidities) and molecular (pharmacogenetic) characteristics, tumor disease stage, tumor location and tumor molecular characteristics and patient preferences. Decisions must be evidence-based. The role of the multidisciplinary team in recommendation preparation is also unavoidable [7] .
BIOMARKERS

RAS testing
Retrospective analyses of clinical trials for the epidermal growth factor receptor (EGFR) have shown that patients with mCRC whose tumor contains activating mutations in KRAS exon 2 (codons 12/13) do not benefit from EGFR monoclonal antibody therapy. Recent studies like PRIME with panitumumab, CRYSTAL with cetuximab and other studies with EGFR inhibitors have shown that expanded RAS analyses which include KRAS exon 3 and 4 and exon 2, 3 and 4 NRAS analyses A. Juretić et al.: Colorectal cancer treatment: an introduction also predict a lack of response to EGFR monoclonal antibody therapy. These results show that at the time of diagnosing metastatic disease, i.e. before making the decision on the systemic therapy for mCRC patients, the RAS mutation status of the patients' tumor should be assessed. EGFR monoclonal antibody therapy should be conducted only in patients with RAS wild type [8] [9] [10] .
BRAF testing
In colorectal cancer BRAF mutations are rather rare. According to data from patients included in clinical trials BRAF mutations were found in between 8 to 12% of patients with mCRC. This mutation is almost exclusively non-overlapping with RAS mutation. Evidence for BRAF mutation is a negative predictive biomarker for EGFR antibody therapy. A retrospective analysis has shown that two thirds of BRAF mutant patients had a primary tumor located on the right side of the colon. BRAF mutation is a significant negative prognostic marker for patients with mCRC: median survival is 10.4 months compared to 34.7 months for patients with wild-type tumor [11] .
MSI testing
Tumors with MSI (microsatelite instability) retain their chromosomal numbers intact but contain microsatellite repeats, which vary in length due to dMMR (DNA mismatch repair deficiency) and are thought to make contributions to the early steps of tumourigenesis in patients with CRC. Only 4-8% of all CRC patients represent with MSI. Some data suggest that MSI tumors tend to have a lower disease control rate but most studies show that MSI is not a relevant predictive biomarker for response to chemotherapy [12] .
RADIOTHERAPY FOR RECTAL CANCER
Patients whose colorectal cancer is diagnosed at an early stage (stage I and II) have the best prognosis. Rectal cancer (RC) constitutes approximately one third of all CRC. Rectal cancer management has undergone a dramatic change in the past decade. Until recently surgery remains the primary treatment modality but in spite of "curative" resections, a significant proportion of patients develop local recurrence of the disease (20% to 50%). Radical surgical treatment should be based on total mesorectal excision (TME) and for patients having locally advanced rectal cancer TME should be combined with neo-adjuvant or adjuvant radiochemotherapy. Local tumor recurrence is highly correlated with both the depth of penetration of the tumor and the number of regional nodes involved by metastatic disease. Recent results of national cooperative group studies and several European randomized trials indicate that a multimodality treatment approach (surgery combined with radiotherapy/ chemotherapy) results in a significantly better outcome than surgery alone [12] [13] [14] .
METASTATIC DISEASE
Approximately 25% of newly diagnosed patients with CRC have already developed metastases, and 50% of all CRC patients will develop metastases over time as the disease progresses. In the past decade systemic therapy for metastatic colorectal cancer was restricted to fluoropyrimidines. The backbone of chemotherapy in CRC is 5-fluorouracil (5-FU), a pyrimidine analog that disrupts DNA and RNA synthesis. When 5-FU is administered intravenously, it is given with leucovorin, a folate analog that stabilizes thymidylate synthetase and enhances the cytotoxicity of 5-FU. Oral capecitabine is a prodrug that is enzymatically converted to 5-FU in the body and can be used instead of 5-FU. In a metastatic setting its efficacy and patient survival are improved when it is combined with oxaliplatin, a platinum derivative and alkylating agent, or with irinotecan, a topoisomerase I inhibitor that affects DNA repair. In selected patients a feasible treatment option may be a combination of all three agents (FOLFOXIRI). There is evidence for improved response rate and survival with the latter chemotherapy protocol but at the cost of increased toxicity (side-effects), including neurotoxicity and neutropenia. Active oncological treatment of patients having metastatic CRC nowadays includes fluoropyrimidines in combination with irinotecan and/or oxaliplatin ± monoclonal antibodies (mAbs). Development and introduction of monoclonal antibodies targeting the vascular endothelial growth factor (VEGF; bevacizumab) and the epidermal growth factor receptor (EGFR; cetuximab, panitumumab) in treatment algorithms for patients with wild-type K/N-RAS have significantly improved median overall survival (OS) of patients with metastatic colorectal cancer.
Various studies have investigated whether molecular differences between patients can predict the response to standard chemotherapy drugs and thus facilitate a more personalized approach to chemotherapy. Analyses regarding the genes or their products that may be targeted by such cytostatics or may be involved in the metabolism of these cytostatics or in repairing the damage to the (tumor) DNA molecule caused by these agents are not in routine use. In a disease metastatic setting, including the abovementioned cytotoxic drugs, both the vascular endothelial growth factor (VEGF)-targeted antibody bevacizumab and the epidermal growth factor receptor (EGFR)-targeted antibodies cetuximab and panitumumab have clear efficacy when combined with particular cytotoxic chemotherapeutic regimens, the latter group in KRAS and NRAS-wildtype disease only. For bevacizumab we have no predictive parameter or marker. Another drug that targets the VEGF pathway is aflibercept, a recombinant protein with VEGF receptors 1 and 2 that targets VEGF-A, VEGF-B, and placental growth factor (PlGF). Regorafenib is also a biologic agent, an oral tyrosine kinase inhibitor that has multiple targets, including VEGF receptors 1, 2, and 3. It was approved for chemotherapy-refractory mCRC in 2013 [15] [16] [17] [18] [19] [20] .
FUTURE LINES
We expect our Croatian Health Insurance Agency to soon approve a combination drug trifluridine/tipiracil for third-or fourth-line treatment in metastatic colorectal cancer patients. This drug is an oral combination therapy consisting of trifluridine (a thymidine-based nucleoside analog) plus tipiracil hydrochloride (a novel thymidine phosphorylase inhibitor). It is a dual-targeting formulation whose major mechanism of action is incorporated through trifluridine into DNA during DNA synthesis, thereby causing DNA dysfunction and damage. The thymidine phosphorylase inhibitor (tipiracil) prevents the degradation of trifluridine [21] .
Recent publications on checkpoint blocking antibodies (anti-PD-1 / PD-L1) as a novel and effective immunotherapy approach against several types of tumors indicate that this form of immunotherapy can be effective in CRC patients suffering from metastatic disease with microsatellite unstable/mismatch repair-deficient (MSH-H / dMMR) tumors. But this type of treatment should first be approved by regulatory agencies [22] .
What has become a hot topic is primary tumor location: right-sided tumors versus left-sided tumors. Right-sided tumor location appears as a negative prognostic factor, and potentially a negative predictive factor for EGFR mAbs, based on a recent large retrospective cohorts' analysis. So, primary tumor location might serve as a surrogate marker of molecular alterations and might have prognostic and possibly predictive implications [23] .
Thanks to these multi-agent and multi-modality treatment combinations, the survival period of patients with metastatic CRC has improved for fit patients by up to three to four years on average, but cure is usually not obtained. Fit patients suffering from oligometastatic disease which is amenable to local ablative treatment can expect a better clinical outcome (even a cure) in comparison with patients having overt metastatic disease.
